Abstract. The impact of margin trading on the volatility of the stock market is still debated in the academic circles. This paper selects the datas of Shenzhen stock market to test it with the VAR model analysis and Granger causality test. The quality of a stock market can be measured from three aspects of volatility, transparency and effectiveness, but the transparency and effectiveness do not have exact data for quantitative analysis. This paper focuses on the impact of margin trading on volatility. This paper is organized as follows. First of all, this article introduces the research background, and then reviews the results of theoretical studies abroad based on the theory, namely margin trading can reduce volatility in Shenzhen stock market in China. The empirical part, through the VAR model analysis and Grainger causality test, draws the following conclusion. Margin trading can reduce the volatility of the stock market. Margin trading and stock market volatility are each other's Grainger reasons.
Introduction
From the global perspective, there are three mainly forms of margin financing and securities lending system: the decentralized credit model represented in United States, the dual-track credit model in Taiwan of China and the monorail centralized mode in Japan. So far, margin trading has become a regular business in the mature western capital markets. In contrast, since the establishment of the stock market in 1990, China has not commenced its margin trading business until 2010. Since the lack of market short-selling mechanism for the past 20 years, investors can only profit by making more stocks and raising prices. In such a "single-sided" stock market, investors are forced to push up the stock price in order to gain profits, which can easily form a bubble and affect the normal and healthy development of the stock market. However, taking into account the fact that margin trading has a small but significant function, investors will use credit transactions to exacerbate the volatility in the stock market. On the basis of reading relevant literature both at abroad, this paper conducts an empirical analysis through the measurement software and the data collected from Shenzhen Stock Exchange. After studying the securities trading business in Shenzhen Stock Exchange, the paper studies the margin trading effects on the volality of the stock market.
Compared with the mature capital markets of developed countries, margin financing and securities lending have become a regular and indispensable important business in China in 2000. Compared with our country, due to the long development of foreign capital market, the systems are sound, the data are abundant and the market is mature, which provides a good platform for scholars to study. In studying the impact of the introduction of margin financing and securities lending on the quality of the stock market, more attention has been paid to the impact on volatility. Although foreign scholars have conducted long-term analysis and research, but so far there is no uniform conclusion. However, due to the introduction of margin financing and securities lending mechanism in China, the market is not yet mature, and the research on this aspect is less than that of other countries.
Gao studied the data after the asset market forbidden margin trading and made a static comparison with the previous data, concluding that it was forbidden to promote the effective pricing after the forbidding of buying and selling to reduce the volatility of the stock market; short trading tended to distort effective pricing and widen the price bias, with greater volatility [1] . Liu and Wu analyzed the data of Shanghai stock market between 1997 and 2010 [2] . During this period, China conducted a pilot program of margin financing and securities lending. By comparing the data before and after Granger Causality test and VAR model, they found that margin financing and securities lending played a role in reducing the volatility of the stock market after a lag time. Eric C. Chang et al. analyzed the Chinese market from both buying and selling short positions and found that the margin trading effectively reduced the market volatility [3] . M. Liu used the GARCH family model and the VAR model studied the impact of margin trading on market volatility [4] . The study found that margin trading had an inhibitory effect on the volatility of the index and had a stabilizing effect on the price of an individual's underlying stock. Yang and Wu conducted empirical analysis of the Shanghai stock market, conducted Granger causality test and VAR model analysis, and concluded that the opening of margin trading mechanism could increase the volatility of the stock market in the short term, but there is no clear causal relationship between the two [5] . Song Wang analyzed the Chinese market and concluded that allowing margin trading would reduce liquidity in the stock market [6] . Wang and Zhou found that the margin trading system decreased the market volatility and the impact of the refinancing system was not obvious [7] . Seguin examined additions of OTC issues to the list of marginable securities and tested the hypothesis that margin trading destabilized prices and contributed to volatility, evidence suggested that margin eligibility increased the flow of information and enhances depth [8] . Watanabe examined the pattern of autocorrelation of daily stock index returns in the Tokyo Stock Exchange (TSE), provided the evidences that stock returns exhibited positive autocorrelation when volatility was low but they exhibited negative. Sharif et al. investigated how the announcement and implementation of short sales and margin trading regulation affected Chinese stock returns and trading volume, suggested that the negative impact of short sales dominated the positive impact of margin trading on an average [10] .
Data
In view of the formal opening of the margin trading business in China from November 25, 2011, a total of 241 groups of data were selected to remove holidays from November 28, 2011 to November 25, 2012 as a sample of observations. In the empirical analysis of the impact of margin trading on the quality of the Shenzhen Stock Exchange, we first need to examine the ADF unit root test for the four variables RZ, RQ and VOL. The original series of financing and volatility are smooth, and the original series of liquidation and liquidity are not stable but stable in the first-order difference. Table 1 is the result of using eviews6.0 software, followed by the results of the ADF stationarity test of financing, securities lending and volatility. 
Empirical Analysis
Financing buy-in amount: the daily financing amount of the Shenzhen Stock Exchange on behalf of buy-out transactions can be recorded as RZ. Margin trading volume: selecting the Shenzhen Stock Exchange daily margin on behalf of short selling, can be recorded as RQ. Shenzhen Stock Exchange volatility: recorded as VOL, the values are as follows: where A represents the highest price of Shenzhen Stock Exchange on the same day, B represents the Shenzhen Stock Exchange the lowest day. So, we can get LIQ = (A -B) / (A + B) * 2 * 100. Table 2 lists the lag order results based on different measures. This article uses the AIC judgment criteria, can be seen from the table, the optimal lag order is 2, so the choice of second-order lag order. Table 3 and Table 4 provide the results of VAR model analysis and Granger causality test, we can see that RZ (-1) and RQ (-1) are negatively correlated with VOL and have significant coefficients. Granger test results find out that margin trading and volatility are each other's Granger reason. This shows that in the statistical trading days, the margin trading business to reduce the stock market volatility, the empirical results consistent with the theoretical expectation, when the stock price is high or low, the rational investors will use margin trading to profit. In this way, when stock prices are high, rational investors will lend securities to bring the stock market, increasing the supply of stock, but also convey the overvalued stock signals, triggering other investors to sell. When the stock price is underestimated the rational investors will finance to purchase the shares, also convey the undervalued stock signals, triggering other investors to buy. Therefore, the stock will theoretically fluctuate around its true value in a small area. The margin financing and securities lending act as stock market buffer and stabilizer. At the same time, we also noticed that according to the results of the VAR model, the effect of financing on reducing volatility is stronger than that of lending. For this result, in the previous statistics for the financing of securities lending and found that the amount of financing is far greater than the amount of lending has been estimated. One possible explanation is that this may be related to the history of the securities in our country. Before the formal margin trading business, China's stock market has always been a unilateral market, and investors want to profit only by pushing up stock prices. Therefore, the majority of investors are still accustomed to doing more to profit, short ideas have not yet been fully formed, which also makes coupons both in volume or in reducing the effectiveness of the volatility of the stock market, the effect is not as good Financing.
Summary
This paper analyzes the impact of margin trading on the stock market volatility in Shenzhen. In this paper, the VAR model and Granger causality test are used to analyze the transaction data of one year of the margin trading business. The results are as follows: financing buy-out and selling volume of securities lending can restrain the fluctuation of Shenzhen stock market, and the impact of financing is greater than lending. Margin trading and stock market volatility are each other's Granger reason. The empirical results are consistent with the results from the beginning of theoretical analysis. The implementation of the margin financing and securities lending business has reduced the volatility of the stock market and improved the stability of the market.
